INTRODUCTION {#sec1-1}
============

Antineoplastic and immunomodulating medications are licensed for treatment of various types of cancer and immune diseases, and these medications have the potential to lead to serious adverse drug reactions (ADRs).\[[@ref1]\] Many of the medicines, i.e., cancer medications, are tested under favorable conditions, meaning that the medications are tested in a few clinical trials of short duration, including fewer patients than clinical testing of conventional drugs.\[[@ref2]\] Due to the favorable licensing conditions, knowledge about ADRs is limited at the time of marketing, and information of long-time safety issues is unknown.\[[@ref2]\] Spontaneous reports are an important source of information about new and previously unrecognized ADRs occurring after the time of marketing.\[[@ref3]\] Consumers can provide first-hand information about patients' experiences with medicines and possible ADRs.\[[@ref4]\] Studies of consumer ADR reports submitted to national pharmacovigilance databases in Denmark, the Netherlands, Sweden, and the United Kingdom, showed that patients are more likely to report ADRs from the nervous and psychiatric systems than health-care professionals. Studies also showed, that consumers submit information about ADRs not reported by physicians and that consumer reporting may be considered a supplement to traditional ADR reporting by health-care professionals.\[[@ref5][@ref6][@ref7][@ref8][@ref9]\] The published consumer studies, all conducted on small national datasets showed that consumers are willing to report ADRs, but we do not know to which, extent similar findings are applicable for other countries. Until June 2012, consumer reporting was officially accepted in 5 European (EU) countries: Denmark, the Netherlands, Norway, Sweden, and the United Kingdom.\[[@ref10]\] The new EU pharmacovigilance legislation, which came into force in June 2012 has made it possible for consumers in all EU countries to report ADRs directly to the health authorities.\[[@ref11]\] EudraVigilance (EV) is the central database containing reports of suspected ADRs for medicinal products authorized in the European Economic Area (EEA).\[[@ref12]\] EV was set up in December 2001 to facilitate the electronic reporting of ADRs in the EEA countries between the pharmaceutical companies, regulatory agencies, and the European Medicines Agency (EMA).\[[@ref12]\] Since 2012, researchers have been allowed to access information about ADR data in the database and this has laid the foundation for cross-national analyses based on a standardized reporting format.\[[@ref13]\]

The objective of this study was to investigate ADR reports on antineoplastic and immunomodulating medications submitted by consumers to the EV ADR database in Europe during the 1^st^ 5 years of electronic reporting.

METHODS {#sec1-2}
=======

The study comprised all ADR reports located in the EV database and reported by consumers for antineoplastic and immunomodulating medications (ATC group L) occurring from 2007 to 2011. The content of the reports was analyzed with respect to seriousness, categories of ADRs classified by system organ class (SOC) and medications. The unit of analysis was one ADR. Patient age was grouped into: Children (0-17-year-olds) and adults (18 + year-olds). ADR information was provided for this study in anonymous form with encrypted person identification and extracted from the EV database in large Microsoft Excel files using the following criteria: Patient\'s sex and age, medicines (active substance), and type and seriousness of reported ADRs. In compliance with EU regulation (EC) no. 1049/2001, EMA ensures that the protection of privacy and integrity of individuals is guaranteed, and therefore, individual country-specific ADR information could not be disclosed.\[[@ref13]\] The reported ADRs were coded with respect to type and seriousness by academic staff in the national regulatory agencies using the Council for International Organizations of Medical Sciences criteria.\[[@ref14]\] Serious ADRs are divided into the following categories: Fatal, life-threatening, requiring hospitalization or prolongation of existing hospitalization, resulting in persistent or significant disability/incapacity, in a congenital anomaly/birth defect, and other medically important conditions. Other ADRs were classified as non-serious.\[[@ref14]\] The different types of reported ADRs were classified according to the Medical Dictionary for Regulatory Activities SOC.\[[@ref15]\] Medicines were classified according to the anatomical therapeutic chemical (ATC) classification system\[[@ref16]\] in which medicinal products are classified at five levels. The medicinal products reported are referenced based on their active substance, and in this article we present ADR data at ATC level 1 and 5.\[[@ref16]\]

RESULTS {#sec1-3}
=======

During the study period, a total of 7434 consumer ADR reports containing information about 35349 ADRs were located in EV. Of these, 9644 ADRs were submitted for antineoplastic and immunomodulating medications (ATC group L). In total, 14% of these ADRs were classified as serious and of these, 26 fatal cases were reported. The characteristics of the fatal cases are displayed in [Table 1](#T1){ref-type="table"}. The largest number of fatal cases (*n* = 16) was reported for etanercept (ATC group L04AB01) followed by six fatal cases reported for adalimumab (ATC group L04AB04). Totally, 73% of ADRs were reported for women and 27% for men. Less than 1% of ADRs were reported in children. The majority, 54% of ADRs were of the type "general disorders and administration site conditions," followed by "skin and subcutaneous disorders" (7% of total ADRs), and "infections and infestations" (6% of total ADRs) \[[Table 2](#T2){ref-type="table"}\]. [Table 3](#T3){ref-type="table"} displays the number of ADRs reported by consumers distributed on therapeutic groups and seriousness. ADR reports encompassed medicines from the therapeutic groups: Immunosupressant (ATC group L04) (90% of all ADRs), immunostimulants (ATC group L03) (6% of all ADRs), and antineoplastic agents (ATC group L01) (4% of all ADRs). Except for immunostimulants, the majority of ADRs were serious. In particular, a large number of ADRs were reported for etanercept (Enbrel^®^) (*n* = 8462), interferon beta (Betaferon^®^/Extavia^®^) (*n* = 550), and imatinib (Glivec^®^) (*n* = 129). However, for interferon beta, the majority of reported ADRs were non-serious. [Table 4](#T4){ref-type="table"} displays characteristics of serious ADRs reported for etanercept (Enbrel^®^). In total, 889 serious ADRs were reported; the most frequently reported ADR being abasia (*n* = 46), abdominal abscess (*n* = 43), abdominal adhesions/rigidity (*n* = 34), abdominal pain/discomfort (*n* = 17), and abnormal sensation in eye (*n* = 15). For imatinib, the largest numbers of reported ADRs were infection (*n* = 7), gastric disorder (*n* = 5), muscle spasm (*n* = 4), nausea (*n* = 4), and weight changes (*n* = 4).
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Adverse drug reactions reported by European consumers for antineoplastic and immunomodulating agents by system organ class, 2007 to 2011
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Distribution of adverse drug reactions reported by consumers for antineoplastic and immunomodulating agents by medication and seriousness (number of serious cases in parentheses), 2007 to 2011

![](JRPP-2-44-g003)

###### 

Characteristics of serious adverse drug reactions for etanercept reported by European consumers, 2007 to 2011
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DISCUSSION {#sec1-4}
==========

This is the first study to systematically analyze ADRs for cancer medications reported by consumers to the EV database. The majority of ADRs were reported for immunosuppressants, particularly etanercept (Enbrel^®^), interferon-beta (Betaferon^®^/Extavia^®^) and imatinib (Glivec^®^). More than one half of reported ADRs were of the type "general disorders and administration site conditions." Few of the ADRs was rated as serious by the regulatory agencies, however fatal cases were found.

The largest number of ADRs was reported for etanercept (Enbrel^®^), and large shares of these were "injection site reactions." This is not surprising since the medication is administered to the patients as injections. This study showed that this type of ADR from a patient perspective is viewed as serious and harmful because this ADR is easily assessed, and obvious compared to many other types of ADRs that the patients cannot easily detect. Approximately, 15% of ADRs were serious, and this share was lower than in other studies on consumer reports;\[[@ref5][@ref6][@ref7][@ref8][@ref9]\] we have no explanation for this reporting pattern.

The strength of our study is that the data comprised ADRs reported by consumers in Europe, which were forwarded to the EV database during a 5-year period. According to the EU regulation, we were not allowed to receive information about, the country of reporting. Therefore, we were unable to conduct further comparisons of consumer ADR reporting patterns between the EU countries, as well as compare the number of reports submitted to the EV database with ADR information presently stored in national pharmacovigilance databases. A major limitation to this study is that we do not know to which extent the causality of the reported ADRs can be confirmed, and this has implications for the interpretation of the findings.\[[@ref4]\] In this study, we did not evaluate the validity of the consumer reports since we had access to the data entered into the EV database and not to the original reports. Spontaneous reporting systems suffer from various barriers such as incomplete recognition of ADRs, administrative barriers to reporting and low data quality, as well as lack of information about diagnosis, all of which may result in under-reporting of important serious and rare events.\[[@ref4]\] ADRs that are classified as non-serious or already known may be over-reported; however, this study provides information about possible ADRs from the use of antineoplastic and immunomodulating medicines, and this information contributes to broadening the knowledge on medicine safety.

In general, consumers reported a high number of ADRs from antineoplastic and immunomodulating medications, and many of these were classified as non-serious. This indicates that consumers are interesting when it comes to reporting of ADRs, but since the investigated medications potentially have the risk of causing many ADRs, we expected a higher number of serious ADRs.
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